Background: The purpose of this study is to describe the demographics and duration of symptoms of patients with cubital tunnel syndrome who present with muscle atrophy. Methods: We identified 146 patients who presented to the hand surgery clinic at a single institution over a 5-year period with an initial diagnosis of cubital tunnel syndrome based on history and physical examination. Medical records were retrospectively reviewed to determine if there was a difference in demographic data, physical examination findings, and duration of symptoms in patients who presented with muscle atrophy from those with sensory complaints alone. Results: A total of 17/146 (11.6%) of patients presented with muscle atrophy, all of which were men. In all, 17.2% of men presented with atrophy. Age by itself was not a predictor of presentation with atrophy; however, younger patients with atrophy presented with significantly shorter duration of symptoms. Patients under the age of 29 years presenting with muscle atrophy on average had symptoms for 2.4 months compared with 16.2 months of symptoms for those over 55 years of age. Conclusions: Men with cubital tunnel syndrome are more likely to present with muscle atrophy than women. Age is not necessarily a predictor of presentation with atrophy. There is a subset population of younger patients who presents with extremely short duration of symptoms that rapidly develops muscle atrophy.
Introduction
Cubital tunnel syndrome is the second most common compressive neuropathy of the upper extremity after carpal tunnel syndrome. 6 The entity is defined by compression of the ulnar nerve at several potential sites about the elbow. Patients frequently present with complaints of paresthesia in the distribution of the ulnar nerve and hand clumsiness or weakness. Prior studies have suggested that muscle atrophy at presentation of cubital tunnel syndrome is 4 times more common than in carpal tunnel syndrome 7 and that in the setting of positive electrodiagnostic studies, weakness is found 82% of the time. 1 Patients who develop intrinsic muscle atrophy are thought to have a worse prognosis, 3, 9 and surgical treatment is recommended before the onset of muscle atrophy. 8, 12 In the current study, we seek to determine the presenting features and characteristics of patients with cubital tunnel syndrome and determine any correlations with atrophy at initial presentation. We hypothesized there was a subset of younger patients who present with the rapid onset of muscle atrophy. After obtaining institutional review board (IRB) approval, we tested this hypothesis by reviewing medical records of patients in a single tertiary level medical center over a 5-year period who presented with a diagnosis of cubital tunnel syndrome.
Materials and Methods
We conducted a query of the electronic medical records for ulnar neuropathy over a 5-year period (2007-2011) . Inclusion criteria were age greater than 18 years and documented initial diagnosis of cubital tunnel syndrome seen in the orthopedic surgery clinic. Patients with cervical nerve root compression, traumatic ulnar nerve injuries, brachial plexus injuries, systemic diseases known to affect 643096H ANXXX10.1177/1558944716643096HANDDrake et al.
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1 Tripler Army Medical Center, Honolulu, HI, USA 2 Penn State Milton S. Hershey Medical Center, Hershey, PA, USA peripheral nerves, neuromuscular junction disorders, or fracture malunion about the elbow were excluded. We collected demographic data, presenting complaints, physical exam findings, and ultimate treatment course.
The diagnosis of cubital tunnel syndrome was established based on patient complaints of numbness and tingling into the ring and small finger or hand weakness in conjunction with physical exam findings suggestive of compression of the ulnar nerve at the elbow. Electrodiagnostic studies were obtained for patients with atypical presentation for cubital tunnel syndrome and in those instances in which the presence of exclusion criteria were suspected. If there was a visible side to side difference in intrinsic muscle bulk, atrophy was noted in the record.
Statistical analysis was performed to determine significant demographic or physical exam findings that correlated with atrophy at presentation. Fisher's exact tests and chisquare tests were used for categorical analyses and a t test and analysis of variance (ANOVA) were done to compare symptom duration for atrophy at time of presentation by age. Tukey's honest significant difference (HSD) was used to determine significance of post hoc comparisons between age categories. The symptom duration data were logged for analysis to enhance normality. All analyses were done in SAS v. 9.2 (SAS Institute, Cary, NC). A significance level of P < .05 was used for all analyses.
Results
A total of 193 patients with ulnar neuropathy were identified. Twenty-three were excluded due to lack of documentation regarding atrophy, and 24 were excluded based on previously listed criteria. Hence, 146 patients were included in the data analysis. The mean age of included patients was 37.8 (SD = 11.6), with ages ranging from 19 to 63 (median = 37). There were 99 men (68%) and 47 women (32%). At the time of diagnosis, 11.6% of study patients presented with muscle atrophy. In all, 17.2% of men presented with atrophy, and no females were affected (P = .002; Table 1 ). Positive physical exam findings of Froment's sign (P ≤ .001) and Wartenburg's sign (P ≤ .001) correlated with the presence of atrophy, while Tinel's signs (P = .362), elbow flexion test (P = .351), and numbness/tingling (P = 1.000) did not. The prevalence of atrophy did not differ by age (12% for patients <38 vs. 11% for patients 38 and older, P = 1.000; Table 2 ). When subgroup analysis was performed for those with atrophy, a distinct trend was found with regard to age and duration of symptoms. Among the 17 patients who presented with atrophy, younger patients had a significantly shorter duration of symptoms than older patients (2.4 months mean duration for patients 19-29 years vs. 9 months for patients 32-41 years vs. 16.2 months for patients 55-59 years, P = .012; Table 3 and Figure 1 ).
Discussion
This study reports the presenting characteristics of a large group of patients with cubital tunnel syndrome. Our study population provides insight into the presentation of cubital tunnel syndrome in a younger group, which may be different from prior studies with average age greater than 45 years. 2, 3, 4, 12 Mallet et al 12 demonstrated that age was significantly predictive of atrophy while gender was not, in a study group with average age of 54 years and 59% men. Naran et al 10 also found that age was a significant predictor of atrophy at presentation within a group of average age of 55 years with 77% women. We found in our younger population, gender was highly predictive of atrophy, while age was not. This difference may be due to the possibility that cubital tunnel syndrome is not a homogeneous entity and has variable presentations relating to the age group involved.
Among patients presenting with atrophy, duration of symptoms correlated with age. We are unaware of prior reports in which young patients presented with such a rapid development of atrophy after the onset of sensory symptoms. Stutz et al 11 reported on a series of pediatric and adolescent patients with cubital tunnel syndrome. They found nonsurgical management of cubital tunnel syndrome to be less successful in this age group, with an average of 7 months of conservative measures before proceeding to surgery. We found a subgroup of young males with cubital tunnel syndrome that rapidly progress to muscle atrophy. This is Note. Mean age at presentation was significantly different between males (39.8) and females (33.7). Significant difference was also noted between males (100%) and females (0%) with regard to muscle atrophy at presentation. No significant differences were noted between males and females with respect to handedness or duration of symptoms. RHD = right hand dominant. 
Figure 1.
Duration of symptoms versus age for patients presenting with atrophy.
Note. Scatter plot demonstrating that among the patients who presented with atrophy at initial evaluation, there was a distinct trend toward decreased duration of symptoms with decreasing patient age.
relevant in that surgical outcomes are inferior in patients who already demonstrate intrinsic muscle atrophy. 1, 2, 4 This would argue against a long period of nonoperative management in these patients at risk for rapid development of atrophy. This study has potential limitations. The nature of retrospective chart reviews is that a full set of data is often not available for all eligible patients. The study can also be criticized for lack of objective electrodiagnostic testing to establish the diagnosis of cubital tunnel syndrome in all patients. However, Greenwald demonstrated that excellent surgical outcomes can be obtained without electrodiagnostics. 5 Therefore, clinical examination alone is likely sufficient to establish the diagnosis. Finally, patient's reporting of duration of symptoms prior to initial presentation is potentially subject to recall bias.
Our data suggest that in younger patients with cubital tunnel syndrome, consideration should be given to earlier surgical treatment due to the concern for more rapid onset of muscle atrophy, which may not be reversible.
